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(Xylem Pressure Potentials) and transpiration rates for all the
species both mid-river and on the riparian fringe. The isotope
results suggest that two of the species at both locations depend
primarily on a mixture of ground\ and soil water. None of the
T. usneoides specimen (at either location) had a signature that
corresponded directly to groundwater. Instead, they lined up
with the signatures of either floodwater, or fog water, or that of
shallow soil layers. Pre-dawn xylem pressure potential,
determined with a Scholander Pressure Chamber, was used as
an indicator for water stress. The results suggest that the fringe
and mid-river stands are equally water stressed, supporting the
isotopic findings of equal access. However, transpiration rates
suggest that the fringe vegetation transpires less than lush mid-
river stands. Dendrometer measurements also indicate that the
fringe vegetation has slower growth rates than the mid-river
vegetation. Hence we argue that both mid river and riparian
fringes have access to the same water sources, but mid-river
stands access greater water quantities, as reflected in transpira-
tion and growth rates. We suggest that slower growth rates
coupled with lower transpiration rates for the riparian fringe
trees suggest that increased abstraction will affect the distribu-
tion of these trees. Trees growing mid-river may take on the
characteristics of the fringe trees, fundamentally changing the
demography of the river system.
doi:10.1016/j.sajb.2007.02.112
An insight into the colour changes of selected commercial
Leucadendron cultivars
M. Schmeisser, W.J. Steyn, G. Jacobs
Department of Horticultural Science, University of Stellen-
bosch, Private Bag X1, Matieland 7602, South Africa
Colour quality of involucral leaves of various cultivated
Leucadendrons largely determines their exportability. A fairly
rapid colour loss is reported for both red and yellow cultivars,
making the product less desirable in the international market.
To manipulate colour development successfully we need to
understand the underlying mechanisms responsible for the
observed colour changes. The aim of this study was firstly to
understand the natural colour development patterns in yellow
and red Leucadendron cultivars in conjunction with flower
development. Secondly to determine the pigments involved in
the observed colour changes, as well as determining the origin
and possibly the type of the trigger(s) responsible for the
observed colour changes. Anthocyanin, chlorophyll and
carotenoid fluctuations were monitored throughout the season
for the red cultivar Safari Sunset and yellow cultivar
Goldstrike. Colour development patterns in both cultivars
were closely linked to flowering, indicating a possible
common functional role in pollination. To determine the
origin of the trigger(s) responsible for the observed colour
changes, the terminal inflorescences were removed in ‘Gold-
strike’ prior to flowering. In disbudded shoots the flower head
remained green, thus a strong indication that the terminal
inflorescence is the origin of the trigger(s) for the observed
developmental colour patterns. Thus far we are still
investigating the type of trigger involved.
doi:10.1016/j.sajb.2007.02.113
When the growing gets burnt can the buried keep growing?
Above and below ground recovery rates of Acacia karroo
after fire
A.E.N. Schutz, M.D. Cramer, W.J. Bond
Botany Department, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
There is a growing recognition of the role of fires in
controlling the structure and density of trees and shrubs in
savannas. With a global trend towards tree densification in
rangelands and savannas fire is viewed as a tool that can slow
or even reverse this transition. Although fires often cause stem
death or topkill most savanna trees resprout from the
surviving rootstock. Thus in the short term fires do little to
change the density of trees in a savanna but rather affect the
structure of the tree community. This study investigated the
recovery rate of the spindle form of A. karroo found in the
Hluhluwe-Imfolozi Park, KwaZulu-Natal. Under the hypoth-
esis that repeated burns can continually lower a plant's
reserves and eventually cause mortality we tested whether the
affect of one fire is carried over into the next season. C14
labelling experiments showed that root reserves are remobi-
lised to fuel initial resprouting. Root starch concentrations of
burnt resprouting plants were lower than unburnt plants but
recovered to pre-fire or unburnt levels after one season if
protected from defoliation. Trees that were subject to high
levels of defoliation failed to replenish their root reserves
highlighting the interaction between fire and browsing in the
top-down controls of the tree layer. The root starch
concentrations of both unburnt and burnt plants are depleted
over the growing season but are replenished over the dry
season which adds support to the growing evidence that the
season of burning in addition to the intensity and frequency is
important in terms of its affect on trees and shrubs.
doi:10.1016/j.sajb.2007.02.114
Isolation of an antiplasmodially active sesquiterpene
lactone from South African indigenous medicinal plant
Warbugia salutaris
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South Africa has one of the most diverse temperate flora in
the world, with more than 30,000 species of higher plants, 3000
of which are utilized for medicinal purposes. Plants historically
served as a rich source of medicines and continue to form the
basis of traditional medicine systems. Traditional medicine is
widely used in South Africa for various infectious diseases such
as malaria, tuberculosis and fungal infections. The emergence
and spread of drug resistant malaria parasites has highlighted the
need for new chemically diverse, effective drugs. One of the
major sources of antimalarial agents and novel template
compounds is higher plants. This study describes the investiga-
tion of one of South Africa's medicinal plants, Warbugia
salutaris as a source of antiplasmodial hit compounds. The
initial screening of the leaf extract ofWarbugia salutaris showed
that the ethanol extract possessed in vitro antiplasmodial activity
with an IC50 value of 1.9–2.4 μg/ml. Bioassay-guided
fractionation using a combination of chromatography techni-
ques yielded an active sesquiterpene lactone. The isolated
compound displayed in vitro activity against chloroquine
sensitive strain D10 (IC50=0.9 μg/ml) and chloroquine resistant
strains K1 (IC50=1.2 μg/ml) and RSA11 (IC50=0.96 μg/ml) of
P. falciparum. The compound showed very low in vitro
cytotoxicity against a mammalian cell line (CHO) and human
epithelium cell line (Hela) (IC50=32.1 μg/ml). The structure
elucidation of the compound was achieved using high-resolution
mass spectrometry and 2D nuclear magnetic resonance spectro-
scopy. Interestingly, this compound was found to have no
antimicrobial activity against Mycobacterium aurum, Staphy-
lococcus aureus, Escherichia coli and Candida albicans, yet a
structurally related compound isolated from the same plant has
been found to possess good anti-bacterial activity but no
antiplasmodial activity. These findings facilitated identification
of active functional groups specific to each microorganism.
doi:10.1016/j.sajb.2007.02.115
Competitive relationships between grass and leaf succulent
shrub at the ecotone between arid grassland and succulent
shrubland
N.N. Shiponeni a, P.J. Carrick a, N. Allsopp b
a Institute for Plant Conservation, Department of Botany,
University of Cape Town, Private Bag, Rondebosch 7701,
South Africa
b ARC — Animal and Forage Production, c/o University of the
Western Cape, Private Bag X17, Bellville 7535, South Africa
The objective of this study was to investigate the nature of
interactions between Stipagrostis brevifolia, a perennial C4
grass and Ruschia robusta, a facultative CAM leaf succulent
shrub, the two codominant species along the ecotone between
Bushmanland arid grassland and Namaqualand succulent
shrubland. Nearest-neighbour analysis was used to examine
the competitive interactions between S. brevifolia and R.
robusta in mixed communities along the ecotone. Regressions
between the sum of sizes of nearest-neighbour comparisons and
the distance between them showed significant positive correla-
tions for S. brevifolia and R. robusta, indicating the presence of
competition. Intraspecific competition in both of these species
was stronger than interspecific. There was a stronger relation-
ship between the size of R. robusta and the distance from S.
brevifolia, than between the size of S. brevifolia and the
distance from R. robusta, indicating that grass exerted a
stronger competitive force on the succulent R. robusta shrub
than R. robusta on S. brevifolia.
doi:10.1016/j.sajb.2007.02.116
Pollination by spider-hunting wasps (Hymenoptera:
Pompilidae) with special reference to Pachycarpus
asperifolius (Apocynaceae) in KwaZulu-Natal,
South Africa
A. Shuttleworth, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Aside from the classic fig and fig wasp pollination system,
pollination by wasps is not well documented and mostly
involves sexual deception systems in orchids. Several species
in the Apocynaceae, Orchidaceae and Hyacinthaceae were
observed to be pollinated primarily by pompilid wasps
belonging to the genus Hemipepsis. Within the asclepiad
genus Pachycarpus, there appears to be some form of
specialization for pollination by these pompilid wasps. The
pollination and breeding system of Pachycarpus asperifolius
was investigated to determine the degree of ecological and
evolutionary specialization of this species for pollination by
pompilid wasps. Hand pollinations showed that P. asperifolius
is genetically self-incompatible and thus reliant on cross-
pollination for seed production. Observations of flower
visitors and cage experiments showed that P. asperifolius is
pollinated exclusively by Hemipepsis capensis, H. hilaris and
H. dedjas. Pollinaria are attached and transported on the palps
of visiting wasps, and the palps are frequently broken off
between guide rails or when the pollinia are inserted. To try
and understand why P. asperifolius flowers are visited almost
exclusively by wasps, we analyzed scent and conducted nectar
palatability experiments with honeybees. In the scent analysis,
gas chromatography–electroantennagraphic detection (GC–
EAD) revealed several active compounds, with 3,5 Dimethox-
ytoluene giving the strongest response. In the nectar
experiments, we presented droplets of nectar and control
sugar solutions of the same concentration (c. 70%) to
honeybees (Apis mellifera scutellata). Honeybees readily
consumed the sugar solutions, but rejected P. asperifolius
nectar, suggesting that secondary compounds in P. asperifo-
lius nectar may deter insects other than pompilid wasps. It was
concluded that P. asperifolius is specialized for exclusive
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